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摘要 
南美白对虾是目前对虾养殖的主要品种，具有巨大的经济价值。然而，病害
的发生严重危害其养殖业的发展，研究对虾的先天免疫反应能够给对虾养殖中病
害的防治提供重要的理论基础。 
转录组测序能够分析某一生理条件下细胞内所有 mRNA 的表达水平，本研
究通过二代测序技术首次比较分析了对 WSSV（white spot syndrome virus）抗性
差异的两种南美白对虾群体的转录组，它们的基因表达水平存在明显差异，具有
750 个明显差异表达的基因，普通对虾及抗病对虾群体在病毒感染前后分别有
479 和 132 个差异表达基因。对差异基因 KEGG 富集分析发现 Lysosome， 
Phagosome 及 Protein processing in endoplasmic reticulum 通路的基因表达在两种
对虾中具有明显差异。此外，与目前已报道的对虾转录组比较，该转录组的基因
信息更完整，大部分基因序列已具有完整的开放阅读框。这些结果为后续对虾免
疫机制研究及分子育种奠定了良好的基础。 
Src 家族激酶作为一类非受体酪氨酸激酶，在调节细胞反应与病毒感染中起
着重要作用，且参与了 FAK 及其下游信号通路的调控。实验室前期工作表明
WSSV 能够调控对虾 FAK（Focal adhesion kinase）的活性，本研究从南美白对虾
转录组中获得了 5 种不同的 Src 序列（LvSrc），其中 LvSrc-1 与果蝇 Src42A 同源
性最高，具有 80%的序列相似性。它们具有不同的组织分布，且对虾血细胞中
LvSrc-1 的蛋白表达及磷酸化水平在 WSSV 感染后均发生了上调，说明该分子在
WSSV 感染过程中被激活。进一步研究发现 LvSrc-1 能够与 FAK 相互作用并促
进 FAK 的磷酸化。这些结果表明对虾 Src 在 WSSV 感染过程中发挥着重要作用，
这将为后续研究对虾 Src 家族激酶在病毒感染过程中的作用奠定基础。 
eIF2α 是 UPR（unfolded protein response）中的一个蛋白翻译调节因子，在
细胞应对病毒感染导致的压力反应中具有重要作用。已有研究报道表明 WSSV
感染能够激活 UPR 中相关基因的表达，为了进一步了解 UPR 在 WSSV 感染中
的作用，本研究对南美白对虾 UPR 中的 PERK/eIF2α 途径进行了分析。研究结
果表明 WSSV 感染能够导致 LveIF2α 相对磷酸化水平上调，eIF2α 抑制剂处理对
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虾后使病毒的基因表达及复制增殖受到抑制，说明 LveIFα 在病毒感染过程中具
有重要作用。同时，eIF2α 上游的 BiP 及 PERK 在 WSSV 感染过程中均被激活。
因此，我们推测 WSSV 感染能够诱导内质网压力并激活 PERK/eIF2α途径。 
 
关键词：南美白对虾；转录组；Src；eIF2α 
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Abstract 
Litopenaeus vannamei is the major species of the farmed shrimps in the world, 
and it has great economic value. However, the diseases which caused by pathogens 
have seriously threatened its aquaculture industry. Studies on the innate immunity of 
shrimp can be very useful for developing effective straegies to prevent viral disease. 
The transcriptome sequencing can analyze the expression level of mRNAs in a 
given cell population. The comparative transcriptome analyses were firstly conducted 
between two WSSV-resistence differences shrimp populations. And the results 
indicate that the gene expression profiles have significant difference, there are 750 
significant differential expression genes between them. Further study on the gene 
expression after WSSV infection found that there are 132 and 479 different expressed 
genes after WSSV infection in WSSV-resistence and WSSV-susceptible shrimp, 
respectively. The KEGG enrichment analysis of differential expression genes indicate 
that Lysosome, Phagosome and Protein processing in endoplasmic reticulum pathway 
have significant different between this two shrimp populations. Moreover, the 
information of novel genes are more integrated in our transcriptome than other datas 
already reported, and most genes have completed ORF, which will facilitate the 
further studies of immune response and molecular breeding. 
 Src family kinase （SFKs） is a non-receptor tyrosine kinase, and plays 
important roles in mediating celluar process and viral demands. SFKs can interact 
with FAK (Focal adhesion kinase) and regulate the downstream signaling pathway. 
Our previous study indicated WSSV infection can mediate the activity of FAK. In this 
study we obtained 5 different Src genes from the transcriptome data of Litopenaeus 
vannanmei, designated as LvSrc. The LvSrc-1 has high homology with Src family 
kinase, and the sequence shares 80% similarity with Src42A of Drosophila 
melanogaster. The transcriptional analyses suggest they have different distribution. 
The LvSrc-1 was induced by WSSV infection in hemocytes at both protein expression 
and phosphorylation levels, which indicated it was activated by WSSV infection. 
Further studies suggested LvSrc-1 interact with FAK, and enhanced the 
厦
门
大
学
博
硕
士
论
文
摘
要
库
  
 
Degree papers are in the “Xiamen University Electronic Theses and 
Dissertations Database”.  
Fulltexts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on 
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary 
loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn 
for delivery details. 
厦
门
大
学
博
硕
士
论
文
摘
要
库
